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SECTION A 
Answer all questions 
Each question worth 4 marks (Total Marks 40) 
 
Wherever possible use sketches and diagrams to explain your answer. 
 
Q.1 
What is the difference between gravel and clay? What is more permeable?  
 
Q. 2 
Explain the useful information you can get about the soil from the grading experiment. 
 
Q. 3 
The unit weight of a sandy soil is 15.5 kN/m
3
. The specific gravity of  the soil is 2.64. If the soil becomes 




A soil sample of 26.2g was placed in a 105
o 





Explain the relationship between void ratio and porosity. 
 
Q. 6 
Define Critical Hydraulic Gradient? 
   
Q. 7 








Sketch a typical groundwater flow network and label the components.  
 
Q10 
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SECTION B (Total Marks 60) 
Answer all questions 
 
Q. 1 (15 Marks) 
 
The mass of an empty gas jar, together with cover was 478.0g. When completely filled with water and cover 
fitted mass was 1508.2 g. An oven dried soil was inserted in the jar and the total mass with cover was 676.6g 
water was added to the soil and after shaking, was topped up until the jar is full. The total mass with cover was 
1632.6g. 
 
Determine the specific gravity of the soil. 
 
Q. 2 (15 Marks)   
The following results were obtained from a compaction test using 2.5 kg rammer. 
 
Mass of mould + wet soil (g)   2783 3057 3224 3281 3250 3196 
 
Moisture content (%)  8.1 9.9 12.0 14.3 16.1 18.2 
 
The weight of the mould less collar and base was 1130g and the specific gravity of the soil is 2.70. 
 
Plot dry density vs moisture content and determine the optimum moisture content. 
 
 
Q. 3 (15 Marks) 
 
A 9.15m thick layer of sandy soil overlies an impermeable rock. Ground water level is at a depth of 1.22m below 
the top of the soil. Water was pumped out of the soil from a central well at the rate of 5680kg/min and the 
drawdown of the water table was noted in two observation wells.  These two wells were on a radial line from the 
centre of the main well at a distance of 3.05m and 30.5m. 
 
During pumping, the water level in the well nearest to the pump was 4.67 m below ground level and the furthest 
well was 2.13m below ground level. 
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Q. 4 (15 Marks) 
 
Using the figure below, determine the loss through seepage under the dam in cubic metres per year,  
 if k = 3 x 10
-6
m/s.  
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ENG267-Hydraulics and Soil Mechanics 
Formula Sheet for Soil 
 
 
Void ratio e = Vv/Vs 
Porosity n = Vv/Vt 
hc = 0.15/D10 
Degree of Saturation S = (VW/Vv) x 100% 
Moisture content w = (Mw/Ms) x 100 %  
Porosity   n = e/(1+e) 
Bulk Density рb = рw(GS+eSr)/(1+e) 
Dry Density рd = (рwGs)/(1+e) = рb/(1+w) 
Saturated Density рsat = ((Gs+e)/(1+e))рw 
Water Content w = (se)/Gs 
K = (QL)/(AhL) 






Q = khL(Nf/Nd)(a/b) 
K= (q ln r2/r1) / (h2
2 – h1
2) ᴨ  
 
 
